Apoptosis induced by capsaicin and resveratrol in colon carcinoma cells requires nitric oxide production and caspase activation.
Although many studies have focused on anticarcinogenic properties of capsaicin and resveratrol, molecular mechanisms by which they selectively induce apoptosis are incompletely characterized. We examined the role of nitric oxide (NO) and influence of p53 status during apoptosis induced by these agents in two isogenic HCT116 human colon carcinomas, wild-type p53 (p53-WT) and complete knockout of p53 (p53-null) cells. Capsaicin and resveratrol, alone or in combination, inhibited cell growth and promoted apoptosis by the elevation of NO; combined treatment in p53-WT cells was most effective. Increased NO production after treatment uniformly stimulated p53 and Bax expression through Mdm2 down-regulation in p53-WT cells, whereas all were unaffected in p53-null cells. Both cell types underwent a reduction in the levels of anti-apoptotic Bcl-2 protein, cytochrome c loss from mitochondria and activation of caspase 9 together with caspase 3, independently of p53 status. Concomitantly, we observed DR4, Fas(CD95) and caspase 8 activation, suggesting that these compounds activate both the mitochondrial and death receptor pathways working together to induce apoptosis. These findings provide insight into the mechanism of apoptotic action of capsaicin and resveratrol based on p53 status and indicate manipulation of NO may offer exciting opportunities to improve the effectiveness of colon cancer treatment.